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Abstract 
After dam and reservoir projects are completed, the actual environmental impact can be investigated by 
Environmental Impact Post-Assessment (EIPA), and can be compared to the predicted results of Environmental 
Impact Assessment (EIA). The differences of environmental impact between actual and predicted results can be used 
to testify the rightness of the EIA predicted results and the reasonability of environment protection design. 
Furthermore we can assess the environmental quality of the completed projects. According to the environmental 
impact characteristics of dam and reservoir construction, the methods and contents of EIPA were concluded in this 
article, which also could provide a reference for environmental management of dam and reservoir projects in order to 
maximize positive impacts and reduce negative impacts. 
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1. Introduction 
The construction of dam and reservoir projects plays important roles in the development of China’s 
hydropower and the regulation of water resources. However it also makes a profound effect on region-
ecological environment. It has become the key issue of dam and reservoir projects how to coordinate the 
relationship between construction and environmental protection, and to realize their harmony 
development [1]. Owing to dam and reservoir projects have long construction period, big investment, 
broad social impact and complex social issues etc., the actual effects of the completed project prone to 
deviate from the predicted results of EIA. After dam and reservoir projects are completed, the actual 
environmental impact can be investigated by EIPA, and can be compared to the results of EIA. The 
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differences of environmental impact between actual and predicted results can be used to testify the 
predicted results of EIA and reasonability of environment-protection design and evaluate the availability 
of environmental protection measures of the completed projects. Additionally, the environmental quality 
needs to be repeatedly assessed after completing the projects, and thus some remedial measures should be 
proposed [2,3]. 
2. The main contents of dam and reservoir projects EIPA 
EIPA of dam and reservoir project mainly focuses on water temperature, aquatic livings, terrestrial 
livings, hydrological regime, environmental geology, landscape and heritage, and the resettlement of 
migrants from reservoir. 
2.1 water temperature 
The constructed dam and reservoir on the river greatly change the hydrological processes and hydraulic 
conditions of the river, and also modify the thermodynamic state of the river, which thus change water 
temperature. The typical water temperature effect of the reservoir is the vertical thermal stratification. [4] 
Water temperature of EIPA mainly include: (1) analyzing the vertical and horizontal distribution of the 
measured data on water temperature in different areas of the reservoir, and investigate the effects of 
discharged water temperature on aquatic livings and crops growth [3]; (2) Comparing the measured and 
predicted values of the discharged water temperature along the river each month;  (3) assessing the 
applicability of experience formulas and predicting models on water temperature .  
2.2 Aquatic livings 
The impact of dam and reservoir projects on aquatic livings focus on the effects on fishes. The dam 
blocking has a serious impact on migratory fishes due to destroying and disturbing their spawning, 
breeding and their habitats, which force the fishes from the river water gradually transform into the lake 
fishes, and make some environment-sensitively fish species be endangered. Therefore, the number and 
types of fishes will change, which impact remarkable local fisheries. [5,6] 
Aquatic living of EIPA mainly contained: (1) assessing the effects of the construction project on the 
planktonic animals and plants, benthic organisms, higher aquatic plants, fishes and other aquatic animals 
etc.; (2) focusing on evaluating the impact on rare aquatic livings; (3) analyzing the effects on the habitats 
of fish spawning; (4) discussing the efficiency of conservation measures for aquatic livings and proposing 
further protection measures.  
2.3 Hydrological regime and downstream  
For storing and regulating water, the dam and reservoir projects construction can change the process of 
runoff and sediment downstream, and the flow rate, water level and sediment transport, and so on, which 
might impact downstream agriculture and cause channel erosion [7], and thus affect the construction of 
hydrological engineering on the lower reach of the rivers. 
The environmental impact of hydrological regime and downstream mainly concern the statistical 
analysis of the measured runoff and sediment downstream after the operation of the project, the actual 
changes in river erosion and deposition data, and the investigation of the impact on hydrological projects 
and thus proposing the measures for reducing adverse effects of the projects. 
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2.4 Water quality 
Dam construction can expand the water area of the reservoir, deepen water depth, slow water flow rate, 
and decrease the diffusion of pollutants, and thus the concentrations and distribution of pollutants in the 
waters of the reservoir will be changed [8]. Reservoir stores a lot of nutrients such as nitrogen, phosphorus, 
potassium, and thus promoting algae growth. This might cause the potential eutrophication of the 
reservoir. Additionally, irrigation development will also adversely affect water quality. 
The environmental impact of water quality mainly focus on the source and distribution of pollutants after 
storing water, changes of water quality in the reservoir, the trend of eutrophication, the status of pollutant 
enrichment in bottom sediments, water quality of the outflows from the reservoir and downstream. 
2.5 Environmental Geology 
The additional water loads and water permeation pressure in the reservoir after storing water might 
alter the stress state of rock mass and produce the intense stress in some area, and thus cause the 
earthquake. Meanwhile, because of water erosion and soaking, reservoir banks’ stability might be changed. 
And bank collapse may produce landslides, especially reservoir banks are more likely to slump. 
The environmental impact of environmental geology mainly include: (1) investigating the reservoir-
induced earthquake running time, magnitude, epicenter location after the operation of the reservoir; 
(2)surveying the range of reservoir bank collapse, the number of bank collapse and geological conditions 
of the collapse area; (3) analyzing and assessing the tendency and causes induced earthquake and bank 
collapse; and (4) putting forward security measures of the projects. 
2.6 Terrestrial livings 
Flooding is the main effect of reservoir on terrestrial plants, while habitat loss, the feeding habitat 
transfer and limited activity space for wild animals, which causes many animals emigrating far away from 
the reservoir after impoundment. However, after the reservoir was filled up with water, the local climate 
can be regulated, and vegetation types are so rich around the reservoir. Moreover, irrigation development 
can provide the wet environment suitable for a number of waterfowl habitats. [8,9] 
The environmental impact of terrestrial livings focus on the effects of the projects in operation on 
animals and plants, especially rare flora and fauna, and the investigation of the efficiency of measures for 
plant protection and thus providing further protective steps to be taken.  
2.7 Landscape and Heritage 
Natural landscape and heritage might be submerged, destroyed or disturbed by the dam and reservoir 
project, meanwhile, the reservoir might add the new landscape.  
The environmental impact post-assessment mainly include: investigating the natural landscape and 
heritage to be affected, analyzing and evaluating the efficiency of protective measures, and putting 
forward the better measures for further utilizing heritage landscape.  
2.8 Migrants  
Dam and reservoir development will have an important influence on resettlement from the reservoir 
area, which is the direct influence on regional society and economy. The migration of population is caused 
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by project land and reservoir flooding. And the damage of arable lands, houses, infrastructure will directly 
impact the migrants’ production and living. [5] 
The environmental impact post-assessment dominantly focus on resettlement of migrants, which is one 
of important measures to ensure the development of social economy of migrants without great effects of 
the project. And the resettlement level reflects the influencing degrees of dam and reservoir construction 
3. How to realize the post assessment of hydropower projects 
Investigation and comparison are the important research methods. Investigation is the important way to 
obtain the information of EIPA. All actual data on environmental impact can be gotten through 
investigation. Comparison is the dominant approach used in the post assessment, that is, the actual 
environmental impacts and environmental quality after completing the project are compared with the 
environmental background values and the predicted values of EIA. Based on the integrative analysis, the 
environmental quality after completing the project will be assessed to identify the actual positive and 
negative impacts. And reasonable measures will be put forward to reduce the adverse impacts. 
4. Conclusions 
The dam and reservoir construction play the important role in China's hydropower development and 
water resources regulation. Dam construction projects are considered as national basic items. However, 
the actual impact after the project is easily to deviate from the predicted data before the project 
construction due to long construction period, big investment and social impacts. Therefore, it is necessary 
to carry out environmental impact post assessment to assess the actual impacts of the dam construction on 
ecology and environment, which can provide scientific basis for better development of dam projects and 
propose some reasonable measures to reduce the adverse impacts. 
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